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p.27,  line  23,  for  Graphoderes  read  Graphodcms. 
p.3i,  line  36,  for  Plate  iit,4  read  Plate  iii,3. 
p.32,  ine  I  ol  footnote,  for  Plate  iv  figs.  4  and 
5,  read  Plate  iv  figs.  3  and  5. 
p.34,  line  17,  for  1  read  v. 
p.^8.  line  2,  for  Cu  read  2  m-cu. 

Plate  ii  sub-title  to  fig.  7,  the  index  number  is 
omitted  a»d  should  be  z. 
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THE  TAXONOMIC  VALUE  OF  WING  VENATION 
IN  THE  LARGER  DYTISCIDAE  (COLEOPTERA). 

By  F.  r>.  Goodliffe,  M.A. 

(The  Bioilogy  Dept.,  Lord  Wandsworth  College). 

Before  giving  an  account  of  these  observations,  I  wish  to 
express  my  indebtedness  to  Prof.  F.  Balfour-Browne,  who  fos¬ 
tered  my  early  interest  in  this  group,  and  to  Dr.  K.  G.  Blair 
and  Mr.  J.  Balfour-Browne,  of  the  British  Museum  (Natural 
History),  for  very  valuable  help  in  identifying  specimens  and 
for  much  useful  advice.  Mr.  J.  Balfour-Browne  particularly  has 
most  generously  given  me  the  benefit  of  his  special  experience 
of  the  group,  and  has  introduced  me  to  literature  which  I  could 
not  otherwise  have  seen.  I  am  also  indebted  to  Mr.  G.  H. 
Gretton,  Lecturer  at  Hamburg  University,  for  kind  assistance 
with  German  translation,  and  to  Mr.  D.  F.  Booth,  my  colleague 
at  the  Lord  Wandsworth  College,  to  whose  skill  in  photo¬ 
graphic  work  I  largely  owe  my  illustrations. 

The  photographs  were  taken  on  process  plates  using  a 
micro-projector.  The  resulting  pictures  over-emphasise  the 
lighter  pigmentation,  but  have  the  special  merit  of  showing  up 
faint  veins. 

The  main  result  of  this  investigation  may  be  summarised  by 
the  statement  that  the  wing-venation  is  the  hall-mark  of  the 
genus  in  the  two  sub-families  studied.  It  is  hoped  that  these 
observations  will  be  of  help  to  systematists  in  providing  new 
taxonomic  characters  and  suggesting  alfinities,  and  to  beginners 
in  determining  the  genera  of  easily  confused  species  such  as 
the  black  members  of  Agahiis,  Ilyhins  and  Rantiis.  They  may 
also  be  of  use  to  p^alaeontologists. 

Microscope  slides  were  prepared  of  all  wings  examined.  To 
prepare  these  slides,  the  whole  specimen  was  soaked  in  water 
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overnight,  having  been  pinned  in  the  usual  way  through  the 
right  elytron.  The  specimen  was  then  pinned  on  a  piece  of 
sheet  cork  over  a  sheet  of  filter  paper,  and  pushed  down  the  pin 
until  the  underside  rested  on  the  paper.  Pressure  was  exerted 
on  the  elytra  with  the  index  finger  until  they  separated  with  a 
cracking  sound.  The  left  elytron  was  then  gently  raised  with  a 
blunt  bent  needle.  Pins  were  inserted  in  the  cork  at  suitable 
points  to  keep  the  body  steady  and  to  hold  up  the  elytron,  and 
the  folding  wing  was  carefully  severed  from  its  base  with  a  pair 
of  curved,  fine-pointed  scissors.  The  wing  was  placed  on  a  slide 
in  a  little  water,  and  gently  unfolded  with  the  aid  of  two  small 
sable-hair  brushes.  It  was  then  mounted  by  one  of  the  well- 
known  techniques.  Euparol  was  found  to  give  very  satisfactory 
results.  Gum  chloral  (Berlese)  was  used  when  rapidity  was 
desired,  for  since  dehydration  was  not  necessary  it  was  found 
possible  to  remove  and  mount  a  wing  in  five  minutes,  provided 
the  specimen  was  freshly  killed  or  had  been  soaked  overnight. 

The  forms  studied  in  detail  constitute  the  British  members 
of  the  two  sub-families  Colymbetinae  and  Dytiscinae,  com¬ 
prising  between  them  representatives  of  the  tribes  Copelatini, 
Agabini,  Colymbetini,  Hydaticini,  Thermonectini  and  Dytiscini 
(see  Zimmermann,  ii).  All  the  British  species  of  these  groups 
may  be  distinguished  from  the  remaining  British  members  of 
the  family  Dytiscidae  by  their  having  a  visible  scutellum  and 
normally  exceeding  d-o  mm.  in  body  length,  whilst  the  remain¬ 
ing  members  of  the  family  have  no  visible  scutellum  in  the 
British  species  and  are  not  normally  more  than  5*5  mm.  in 
length. 

The  nomenclature  adopted  is  essentially  that  of  Kempers  (7) 
with  a  number  of  modifications  and  additions.  The  symbols  in  the 
figures  stand  for  the  following:- — Veins:  C  =  costa;  Sc  =  sub¬ 
costa  ;  R=::  radius;  Ra  =  portion  of  radius  ;  Rb  =  portion  of  radius 
(see  key  to  tribes  of  Colymbetinae)  ;  M  =  media;  Mi,  M2,  M3 — 
M6  =  branches  of  media;  iA=ist  anal;  2A  =  2nd  anal;  3A  =  3rd 
anal;  2Ai'  =  first  branch  of  second  anal;  2A2  =  second  branch  of 
second  anal;  Cui,  Cu2  =  branches  of  cubitus. 

It  is  not  suggested  that  M2  is  the  M2  of  the  Comstock- 
Needham  or  the  Tillyard  systems.  The  numbering  of  the  M 
branches  is  purely  a  matter  of  convenience. 

M3  may  not  represent  a  true  vein,  but  merely  a  tract  of 
pigment.  However,  it  seems  probable  that  this  tract  of  pig¬ 
ment  developed  phylogenetically  from  a  vein. 

Cross-veins  :  r-m  =  radio-medial  cross-vein. 

m-(cu)-a  =  ist  medio-cubito-anal  cross-vein. 

2  cu-a  =  2nd  cubito-anal  cross-vein. 

2  m-cu  =  2nd  medio-cubital  cross-vein. 
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Cp.  cell  =  carpal  cell  (Sharp’s  term  ;  =  carpa 
of  Lacordaire). 

Ob.  cell  =  oblong  cell  or  oblongum. 
cn.  cell  '=  cuneus. 

Other  parts  :  w.b.  =  wing  base. 

w.j.  =  wing  joint. 

Int.  p.  =  intercubital  plate  (perhaps  used  in 
stridulating). 

A  few  cases  of  freak  venation  have  been  observed,  but  not, 
however,  in  the  parts  where  the  form  of  the  veins  has  been 
used  for  taxonomic  purposes. 

At  least  one,  and  in  nearly  all  cases  more  than  one,  speci¬ 
men  of  every  species  in  the  above  groups  recorded  for  the 
British  Isles  has  been  examined.  A  detailed  record  of  the 
material  studied  is  given  at  the  end  of  this  paper.  In  a  few 
cases,  where  British  specimens  could  not  be  obtained,  I  have 
used  Continental  ones. 

All  the  specimens  examined  agree  with  the  following  tables, 
which  summarise  the  observations  and  show  their  application. 
No  venational  difference  between  the  sexes  was  observed.  The 
measurements  on  which  the  ratios  used  are  based  were  made 
on  micro-projector  images  about  ten  times  natural  size.  Angles 
between  veins  were  measured  at  the  same  time  by  the  use  of  a 
transparent  semi-circular  protractor. 

The  Sub-families  of  the  larger  British  Dytiscidae. 

M4  present,  and  having  a  length  at  least  greater  than  half  the 
distance  between  the  bases  of  r-m  and  Mi  at  the  top  of  the 
oblong  cell  . . .  Sub-fam.  Dytiscinae. 

M4  absent  or  vestigial ;  rarely  longer  ^  than  half  the  distance 
between  the  bases  of  r-m  and  Mi  at  the  top  of  the  oblong 
cell  . . . . .  Sub-fam.  Colymbetinae. 

The  Tribes  of  the  Sub-family  Colymbetinae. 

Ra  and  Rb  are  veins  forming  the  proximal  side  of  the  carpal 
cell.  The  posterior  end  of  Rb  is  defined  as  the  point  at  which 
r-m  meets  or  tends  to  meet  the  radial  vein. 

ai  and  bi  are  areas  subtended  by  Ra  and  Rb  respectively. 

I  (2). — Ra  not  shorter  than  about  half  Rb.  Ratio  Ra/Rb=  •47--7o 
(for  ten  individuals).  Cuneus  cell  relatively  narrower 

than  in  any  species  of  the  Agabini  .  Copelatini. 

=  Copelatus  agilis  only. 

1  Agahus  hrunneus  is  the  only  exception  among  the  114  specimens  of  the 
sub-family  examined. 
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2  (i). — Ra  considerably  shorter  than  half  Rb.  Ratio  Ra/Rb  not 

more  than  -40  except  for  one  extreme  specimen  of 
Ilyhius  fenestratus  in  which  Ra/Rb— -45  (see  note  (c) ). 

3  (4). — Area  bi  pigmented  (over  at  least  part  of  its  area)  to 

about  the  same  intensity  as  area  ai  . .  Agabini. 

4(3). — Area  bi  not  pigmented  or  only  slightly  so;  area  ai  al¬ 
ways  very  deeply  pigmented  .  Colymbetini. 

Note. — (a)  In  Agabini  the  unpigmented  wedge-shaped  area 
w  extends  back  to  the  anterior  end  of  Ra.  In  Colymbetini  this 
is  not  so  (see  Plate  I,  figs.  2  and  3)  ;  (h)  in  Colymbetini  Ra  is 
very  small  and  sometimes  practically  indistinguishable  ;  in  Aga¬ 
bini  Ra  is  always  definitely  distinguishable  and  usually  well 
developed  ;  (c)  Ilyhius  species  can  be  distinguished  from  all  other 
species  of  the  two  sub-families  by  the  character  given  at  the 
beginning  of  the  next  table. 


The  Genera  of  the  Tribe  Agabini  (see  Plate  II). 

7  is  the  point  at  which  2  m-cu  meets  M  (see  Plate  I,  fig.  i). 

Thus  Mb  =  fly. 

fi  is  the  point  at  which  m-(cu)-a  meets  M. 

a  is  the  proximal  end  of  the  pigmented  process  near  the 

base  of  M,  i.e.  where  M  is  joined  to  R.  Thus  Ma  =  a|3. 

I  (2). — lA  much  bent  (by  about  20°)  at  the  point  where  m-(cu)-a 
joins  it  . . . . .  Ilyhius. 

2(1). — lA  not  much  bent  (by  not  more  than  10°  only,  or  much 
less)  at  the  point  where  m-(cu)-a  joins  it. 

3(4). — Ratio  Mb/Ma  not  less  than  -92  (for  44  individuals);  Mb 
generally  longer  than  Ma  (or  in  the  species  where 
Mb  is  not  longer  than  Ma,  C  +  Sc  and  M  appear 
yellowish-brown  to  the  naked  eye,  when  viewed  against 
white  paper)  . . . . . . . . .  Agahus. 

4(3). — Ratio  Mb/Ma  =  -64- -85  (for  ii  individuals);  Mb  shorter 
than  Ma  ;  (C  +  Sc  and  M  appear  very  dark  brown  or 
black  when  viewed  against  white  paper)  ...  Platamhus . 

=  P.  maculatus  only. 


The  Genera  of  the  Tribe  Colymbetini  (see  Plate  III). 

I  (2). — Ratio  of  maximum  width  to  maximum  length  of  oblong 
cell  =  -54" *59  (for  ^  individuals).  Small  but  definite 
gap  between  proximal  end  of  Cui  and  main  trunk 
of  Cu  . . . .  Colymhefes. 

=  C.  fuscus  only. 
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2(i).- — Ratio  of  maximum  width  to^  maximum  leng-th  of  oblong 
cell  =  -41  -  “49  (for  20  individuals,  including  5  Nartus). 
No  gap  between  proximal  end  of  Cui  and  main  trunk 
of  Cu  .........  Rantiis  Lac.  (including  Nartus  Zaitzev.). 

In  practice  these  two-  genera  are  most  easily  separated  by 
size;  thus  in  Colymbetes  body  length  =  15-17  mm.,  in  Rantus 
body  length  =  9-5  “12-5  mm. 

Tribes  and  Genera  or  the  Sub-family  Dytiscinae 
(see  Plate  IV). 

I  (2). — Maximum  breadth  of  oblong  cell  less  than  half  its  length. 

(Body  length  25-37  mm.)  . .  Tribe  Dytiscini  only. 

=  Genus  Dytiscus  only. 

2(1). — Maximum  breadth  of  oblong  cell  greater  than  half  its 
length.  (Body  length  13-17  mm.) 

3  (4), — I A  +  2A1  approximately  parallel  to  2A2  .  Tribe  Hydaticini. 

=  Genus  Hydaticus  only. 

4(3). — -lA  +  zAi  making  an  angle  of  about  30° — 45°  with  2A2^. 

A  short  branch  of  Mi  extending  into  the  carpal  cell 
(see  fig.  5)  . . .  Tribe  Thermonectini. 

5  (6). — Angle  formed  where  2  m-cu  meets  M  much  nearer  45°  than 
90°  (48° — 57°  for  5  individuals)  .........  Genus  Acilius. 

6(5). — Angle  formed  where  2  m-cu  meets  M  much  nearer  90° 
than  45°  .................................  Genus  Graphoderes. 

=  G.  cinereus  only. 

Systematic  Relationships  suggested  by  Wing  Venation  and 
SOME  Sub-generic  and  Specific  Characters. 
Sub-family  Colymbetinae. 

In  the  list  of  material  I  have  followed  Sharp’s  arrangement 
of  the  genera  and  species  as  recently  revised  by  Prof.  F. 
Balfour-Browne.  I  have  adopted  Zimmermann’s  tribes  with 
the  one  modification  explained  below.  Curiously  enough,  the 
order  of  genera  in  Agabini  and  Copelatini  suggested  by  the 

2  This  character  is  shared  by  Cybister  (Cybisterini,  Dytiscinae)  judging 
from  Kempers’  sketch  of  the  wing  of  C.  laterimarginalis  De  G.  (6).  Fowler 
(4)  gives  an  unconfirmed  record  of  C.  roeseli  for  Walton,  Essex,  1826.  He 
remarks  that  it  may  occur  again  in  Britain  since  it  is  found  in  North  France 
and  Belgium.  Its  body  length  of  34  mm,  would  easily  distinguish  it  from 
the  British  Thermonectini.  Note:  according  to  Zimmermann  (10),  C.  roeseli 
Fiiessly  (1775)  =  C.  later alimarginalis  De  G.  (1774)  =  C.  laterimarginalis 
Seidl.  (1888).  I  presume  that  Kempers  has  erroneously  attributed  lateri¬ 
marginalis  to  De  Geer.  Incidentally,  in  connection  with  the  spelling  of  the 
name  ‘  De  Geer,’  Balfour-Browne  (la)  gives  ‘  Degeer  (Deg.),’  and  I  have 
followed  him  in  the  list  of  material. 
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venation,  particularly  by  the  form  of  the  carpal  cell,  as  explained 
below,  is  the  exact  inverse  of  that  in  the  above  British  list.  It 
differs  from  the  latter  arrangement  in  that  Agabus,  and  not 
Ilybius,  appears  most  closely  related  to  Rantus,  and  Copelatus 
to  Laccophilus  and  Hydroporus A  Although  Zimmermann  (lo,  1 1), 
because  of  the  unequal  metatarsal  claws,  places  Ilybius  in 
Colymbetini,  the  wing  venation  suggests  that  it  lies  more 
naturally  between  Copelatus  and  Platambus  and,  therefore,  at 
the  beginning  of  Agabini.  In  this  connection  it  is  interesting  to 
find  that  H.  Bertrand,  who  adopts  Zimmermann’ s  classification 
in  his  study  of  the  larvae  (3),  nevertheless  finds  that  larval 
characters  place  Ilybius  in  the  Agabini  and  not  in  the  Colym¬ 
betini.  Sharp  also  placed  Ilybius  in  the  Agabini  at  the  end  of 
the  series. 

1  have  arranged  the  photographs  of  the  wings  in  the  serial 
order  which  the  venation  seems  to  indicate.  The  particular 
specimens  photographed  were  not  chosen  because  they  fitted  in 
with  any  preconceived  idea  of  relationships,  but  simply  because 
they  happened  to  be  the  best  mounted. 

The  form  of  the  carpal  cell  shows  a  fairly  steady  gradation 
from  that  in  Copelatus  and  Ilybius  to  that  in  Platambus ,  Aga¬ 
bus,  Rantus  and  Colymbetes  in  that  the  point  C  (see  Plate  I, 
figs.  2  and  3)  at  which  the  M  vein  bends  towards  the  fore¬ 
margin  of  the  wing  is  proportionately  nearer  the  wing-joint 
in  the  latter  forms.  The  form  of  the  carpal  cell  in  Ilybius  is 
intermediate  between  that  in  Copelatus  and  that  in  Platambus. 

Parallel  to  this,  the  ratio  Ra/Rb  shows  a  general  tendency 
to  diminish  in  passing  from  Copelatus  through  the  Agabini  to 
the  Colymbetini  (see  Plates  II  and  III).  Copelatus,  in  coming 
at  the  head  of  the  series,  also  approaches  most  closely  to  the 
condition  in  Hydroporus  and  Laccophilus  in  which  the  ratio 
Ra/Rb  is  greater  still,  Ra  being  nearly  equal  to  Rb  in  Hydro¬ 
porus  and  more  than  half  Rb  in  Laccophilus . 

The  values  of  Ra/Rb  and  Mb/Ma  fluctuate  considerably 
within  any  one  species,  as  is  indicated  by  the  measurements  for 
Copelatus  agilis  and  Platambus  maculatus.  Within  a  genus 
they  cannot  be  used  to  characterise  closely  allied  species,  but 
they  seem  to  be  applicable  to  the  study  of  subgeneric  groups 
in  Agabus. 

A  close  examination  of  the  carpal  cell  within  the  genus 
Agabus  in  regard  to  the  position  of  the  point  C  relative  to  the 
point  B  at  which  the  R  vein  bends  towards  the  fore-margin  (see 
Plate  I,  figs.  2  and  3)  has  revealed  a  transition  from  the  form 
in  undulatiis,  labiatus  and  unguicularis  which  resembles  that  in 

2  Zimmermann  places  Copelatus  at  the  beginning  of  the  sub-family  series, 
and  his  arrangement  agrees  in  this  respect  with  the  order  suggested  by  the 
venation. 
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Platambus  maculatus,  to  that  in  A.  hipustiilatus  and  didymus 
in  that  it  becomes  successively  wider,  resembling-  more  closely 
the  corresponding  structure  in  Rantus  and  Colymbetes  (see 
Plates  II  and  III).  In  the  genus  Ilybius,  incidentally,  /.  fenes- 
tratus  (for  three  specimens  examined)  has  the  point  C  consider¬ 
ably  nearer  B  and  also  nearer  the  fore-margin  of  the  wing  than 
any  of  the  other  British  species.  This  suggests  placing  fenestratus 
at  the  end  of  its  genus  nearest  to  Platambus  and  the  Agabus 
species,  whose  wings  are  of  a  similar  type;  e.g.  A.  undulatus 
and  unguicularis  A 

The  suggestion  that  the  genus  Agabus  is  possibly  transi¬ 
tional  from  Platambus  towards  Rantus  is  further  supported  by 
a  parallel  gradation  in  the  Mb/Ma  ratio,  where  in  undulatus 
Mb  is  about  equal  to  Ma,  whilst  in  bipustulatus  Mb  is  one  and 
a  half  to  two  times  the  length  of  Ma,  as  in  Rantus  (see  Plates 
II  and  III). 

Roughly  parallel  to  this  gradation  also  there  is  a  gradual 
increase  in  the  curvature  of  M5.  In  Platambus,  A.  undulatus 
and  A.  labiatus,  M5  is  almost  straight  except  for  its  initial 
bend  near  the  oblong  cell,  whilst  in  A.  bipustulatus  and  A. 
didymus  (as  in  Rantus)  there  is  a  pronounced  curvature  over  the 
rest  of  its  length.  In  A.  brunneus  and  -4,  paludosus  the  tip  of 
M5  is  reflexed. 

The  genus  Agabus  requires  a  further  study  of  many  more 
specimens  (of  exotic  as  well  as  British  species)  and  a  statistical 
examination  of  the  measurements  before  comprehensive  generali¬ 
sations  can  be  made,  but  it  can  already  be  said  that  the  forms 
nearest  Platambus  in  the  above  graduated  series  are  typically 
those  of  Sharp’s  Groups  VIII  and  XIV,  which  incidentally  in¬ 
clude  C.  G.  Thomson’s  genus  Eriglenus A  whilst  those  at  the 
other  end  of  the  series  which  approach  more  closely  to  the 
Rantus  type  are  contained  in  Sharp’s  Groups  IV,  X,  IX  and 
XX.  The  other  species  are  intermediate  between  these  two  ex¬ 
tremes.  The  constituent  species  of  Sharp’s  groups  seem  gener¬ 
ally  to  keep  together  in  the  series,  and  the  groups  themselves 
fall  approximately  into  the  following  order: — VIII,  XIV,  VII, 
XIX,  II,  XVII,  IV,  X,  IX,  XX.  It  appears  that  melanarius 

4  It  is  interesting  to  find  that  I.  fenestratus  has  been  placed  in  a  separate 
sub-genus  on  other  characters  by  Des  Gozis  (1910-15,  Misc.  Ent.,  18-22)  and 
others.  See  Balfour-Browne  (la). 

^  F,  Balfour-Browne  (la),  after  a  careful  survey  of  the  genus,  has  come  to 
the  conclusion  that  none  of  the  various  sub-genera  that  have  been  proposed 
(for  instance  by  Seidlitz,  1887,  Verh.  Naturf.  Ver.  Briinn,  25  :  3-136,  and 
Guignot,  1931,  Misc.  Ent.,  33:  47)  are  sufficiently  well  founded  to  be  re¬ 
tained,  and  that  Sharp’s  groups  still  remain  the  most  useful  sub-divisions  of 
the  genus.  Zimmermann  and  others  have  adopted  Eriglenus  Thoms,  as  a 
sub-genus  and  added  Agabus  affinis  to  it,  thus  making  the  group  equivalent, 
at  least  for  British  species,  to  a  combination  of  Sharp’s  groups  VIII  and 
XIV,  which  are  also  associated  by  wing  venation. 
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should  be  removed  from  Group  XX,  for  it  seems  from  its  vena¬ 
tion  to  belong-  to  about  the  middle  of  the  series,  perhaps  between 
II  and  XVII. 

In  Rantus,  although  grapii  has  been  separated  from  the  rest 
of  the  g-enus  as  Nartus  by  Zaitzev  (1907,  Anmi.  Mus.  Zool. 
Acad.  St.  Petersb.,  11:  103)  and  as  Rantogiton  by  Des  Gozis 
(1910,  Misc.  Ent.,  18),  no  venational  character  has  been  found 
to  distinguish  it  clearly  from  the  other  species.  This  rather 
argues  against  giving  Nartus  generic  rank,  in  harmony  with 
the  views  of  F.  Balfour-Browne  (i).  Moreover,  two  characters 
already  given  in  the  foregoing  key  (one  of  which  is  admittedly 
negative)  separate  Nartus  from  Colymbetes ,  but  unite  it  with 
Rantus. 

Exsoletus  may  be 'distinguished  from  all  the  other  British 
species  of  Rantus,  and  notably  from  bistriatus  Berg.,  with  which 
it  is  sometimes  confused  (see  F.  Balfour-Browne  (2) ),  by  the 
relatively  greater  density  and  uniformity  of  the  pigmentation  of 
the  veins  (see  Plate  III).  In  the  other  species,  viz.  grapii,  pul- 
verosus,  notatus,  bistriatus  Bg.  and  adspersus  F.,  some  veins 
are  much  more  faintly  pigmented,  particularly  the  distal  halves 
of  the  M5,  M6,  Cu  and  A  veins. 

Bistriatus  differs  from  all  the  other  British  species  of  Rantus 
with  yellow  and  black  mottled  elytra  in  that,  in  this  species,  the 
distal  side  of  the  oblong  cell  is  so  feebly  pigmented  that  it  is 
almost  invisible  to  the  naked  eye  when  held  against  a  white 
background.  In  the  other  species,  both  sides  are  about  equally 
darkly  pigmented  and  are  very  distinctly  visible  when  similarly 
viewed. 

My  observations  on  the  wing  pigmentation  of  the  species  of 
Rantus  with  yellow  and  black  mottled  elytra  are  summarised  by 
the  following  table  with  which  all  the  specimens  I  have  examined 
agree  (see  list  of  material).  There  appeared  to  be  no  very 
marked  deterioration  of  pigmentation  with  age.  I  do  not  sug¬ 
gest  that  this  table  constitutes  an  adequate  key  for  the  deter¬ 
mination  of  species  when  unsupported  by  other  characters. 
I  simply  use  it  as  a  convenient  mode  of  description. 

1  (4). — Distal  half  of  that  portion  of  C  +  Sc  lying  between  wing- 

base  and  wing  joint  uniformly  (except  for  the  fore- 
edge,  which  is  black)  and  darkly  pigmented  as  com¬ 
pared  with  the  proximal  half,  parts  of  which  are 
sometimes  darkly  pigmented  but  which  is  for  the  most 
part  quite  pale.  (The  photographs  do  not  show  this, 
as  they  over-emphasise  the  more  faintly  pigmented 
parts.) 

2  (3). — Veins  pigmented  throughout  their  entire  length  and  thus 

easily  visible  against  a  white  background ®  ...  exsoletus. 

®  This  applies  both  to  the  type  and  to  the  variety  nigriventris  Newb. 
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3  (2). — Distal  halves  of  M5,  M6,  Cu  and  A  veins  practically  un- 

pigmented  so  that  they  are  almost  invisible  against  a 
white  background  . . pulverosus. 

4  (i). — C+  Sc  not  as  above. 

5  (6). — Distal  side  of  oblong  cell  much  less  darkly  pigmented 

than  the  proximal,  the  former  being  almost  invisible 

against  a  white  background  . bistriatus. 

6(5). — Both  sides  of  oblong  cell  about  equally  darkly  pigmented 
and  easily  and  clearly  visible  against  a  white  back¬ 
ground. 

7(8). — Pigmentation  between  M2  and  fore-margin  of  wing  pale 
yellow  ... . notatus. 

8(7). — Pigmentation  between  M2  and  fore-margin  of  wing  dark 
brown  .  adspersus. 

Grapii  is  easily  recognised,  since  it  is  the  only  British  species 
with  black  elytra.  The  wing  pigmentation  of  this  species  does 
not  distinguish  it  from  the  rest  of  the  genus,  as  it  is  inter¬ 
mediate  between  that  of  bistriatus  and  notatus. 

The  curvature  of  Rb  was  found  to  vary  considerably  both  in 
degree  and  kind  within  the  limits  of  each  species  of  the  genus 
Rantus.  It  may  be  stated,  however,  that  in  pulverosus  and 
grapii  it  was  strongest,  and  in  notatus  and  exsoletus  slightest. 
In  bistriatus  and  adspersus  it  was  intermediate.  The  range  of 
variation  in  this  character  was  so  great,  however,  that  it  over¬ 
lapped  or  approached  very  closely  that  for  different  species,  and 
it  seems  to  be  of  little  diagnostic  value.  The  form  of  Rb  in 
grapii,  however,  is  rather  more  constant  and  characteristic  than 
in  the  other  species. 

The  form  of  the  pigmented  area  ai,  which  is  very  variable 
throughout  the  genus,  as  shown  by  the  photographs,  was  found 
to  be  of  no  taxonomic  significance. 

It  had  been  hoped  that  this  study  might  perhaps  throw 
some  light  on  the  problem  of  whether  or  not  R.  suturellus 
Harris  and  R.  bistriatus  Berg,  were  distinct  species  (see  F. 
Balfour-Browne  (i) ),  but  beyond  finding  one  individual  (see 
Plate  III,  4)  with  a  very  short  but  definite  M4  vein,  a  feature 
which  occurred  in  no  other  individual  of  any  species  of  Rantus, 
no  significant  difference  could  be  observed  between  the  seven 
individuals  of  R.  bistriatus  Bg.  examined.  Further  investiga¬ 
tions  alone  can  show  whether  this  short  M4  is  a  character  of 
R.  suturellus  Harris  or  just  a  casual  mutation.  The  latter  seems 
the  more  probable  alternative. 

Since  writing  the  above  I  find  that  F.  Balfour-Browne  in  his 
very  recently  published  revised  notes  (la)  states  that  he  has 
now  compared  British  specimens  of  R.  bistriatus  Berg,  with 
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North  American  specimens  of  i?.  suturelliis  Harris,  and  has 
come  to  the  conclusion  that  our  British  species  is  undoubtedly 
this  species. 

Sub-family  Dytiscinae  (see  Plate  IV). 

In  contrast  with  that  in  the  Colybetinae,  the  form  of  the 
proximal  side  of  the  carpal  cell  (Ra  +  Rb)  in  the  Dytiscinae  is 
strikingly  uniform.  The  distal  side  of  the  carpal  cell,  however, 
is  very  suggestive  of  inter-generic  affinities.  The  placing  of 
Graphoderus  with  Aciliiis  in  the  Thermonectini  is  supported  by 
the  presence  of  a  short  vein  projecting  into  the  carpal  cell  from 
Mi,^  a  unique  feature  of  the  tribe.  A  further  common  feature 
of  the  anal  veins  has  been  used  in  the  table.  The  two  British 
species  of  Acilius  can  be  distinguished  by  the  pigmentation,  if 
one  may  judge  from  two  specimens  only  of  canaliculatus .  The 
vein  forming  the  distal  side  of  the  cuneus  cell  in  sulcatus 
appears  dark  brown  or  black  when  viewed  with  the  naked  eye 
against  white  paper,  whilst  that  of  canaliculatus  has  a  light 
buff  or  pale  yellow  colour  when  similarly  viewed.  The  same  is 
true  to  a  lesser  degree  of  the  Cu  veins. 

In  the  genus  Dytiscus,  semisulcatiis  (see  Plate  I,  fig.  i)  can 
be  distinguished  from  all  the  other  British  species  by  the  very 
narrow  form  of  the  oblong  cell  and  the  almost  complete  absence 
of  pigmentation  from  the  distal  end  of  the  carpal  cell ;  also  by 
the  fact  that  iAh-2Ai  is  longer  than  the  cuneus  cell,  whereas 
in  the  other  species  the  cuneus  cell  is  longer  than  iA-h2Ai.  In 
addition,  2  cu-a  is  usually  well  developed  in  comparison  with  the 
other  species.  In  the  single  specimen  of  D.  circumcinctus 
examined  there  is  another  branch  of  the  media  faintly  but 
clearly  indicated  between  M3  and  M4  (see  Plate  IV,  fig.  i).  This 
feature  also'  is  recognisably  but  much  less  clearly  represented  in 
all  the  specimens  of  D.  niarginalis  and  D.  dimidiatiis  examined. 
There  is  little  or  no  trace  of  it  in  D.  semisidcatus  and  little  in 
D.  cifcumflexus . 

Systematic  List  of  Material  Studied. 

Family  Dytiscidae.  About  164  specimens  examined. 
Sub-fam.  Noterinae,  o. 

Sub-fam.  Laccorhilinae,  2. 

'Laccophilus  ohscurus  Fz.,  2.  I-II,  N.E.  Hants. 
Sub-fam.  Hydrororinae,  iO'. 

Hydroporus  puhescens  Gjlh,  I-V,  N.E.  Hants. 

H.  planus  F,,  5.  I-V,  N.E.  Hants. 

Sub-fam.  Colymbetinae.  114  specimens  examined. 

^  At  a  point  distal  to  that  at  which  M2  leaves  Mi.  In  Plate  IV,  figs.  4 
and  5,  this  short  vein  can  be  distinguished  although  somewhat  obscured  by 
pigment. 


Tribe  Agabini.  67  specimens  examined. 

Genus  Agabus  Leach.  44  specimens  examined. 


Group  II. 

A.  guttatus  Payk.,  2. 

I, 

prob.  Brit. 

II, 

Christowe,  Devon. 

A.  biguttatus  Oh,  2. 

i-ii, 

prob.  Brit. 

A.  paludosiis  F.,  4. 

I, 

prob.  Brit. 

II-IV, 

N.E.  Hants. 

,,  IV. 

A.  brunneiis  F.,  2. 

I-II, 

prob.  Brit. 

„  VII. 

A.  uliginosiis  L.,  i. 

I, 

prob,  Brit. 

„  VIII. 

A,  affinis  Payk.,  2. 

I-II, 

prob.  Brit. 

A.  iinguiciilaris  Thoms. 

,  2.  I, 

Lapponie. 

II, 

prob.  European. 

„  IX. 

A.  didymus  Oh,  2. 

I, 

New  Forest. 

II, 

N.E.  Hants. 

„  X. 

A.  congener  Thun.,  2. 

I, 

prob.  Brit. 

II, 

New  Forest. 

A.  nebulosus  Forst.,  2. 

I-II, 

N.E.  Hants. 

.4.  conspersiis  Marsh., 

2.  I, 

prob.  Brit. 

II, 

Rainham,  Essex. 

A.  striolatus  Gylh,  2. 

I, 

near  Paris. 

II, 

Vallangoujard 

(Seine-et-Oise), 

„  XIV. 

A.  labiatiis  Brahm.,  2. 

I-II, 

prob.  Brit. 

A .  undulatus  Schrank, 

4.  I-II, 

prob.  Brit. 

III-IV, 

Bodenstadt. 

„  XVII. 

A.  arcticus  Payk.,  2. 

I-II, 

prob.  Brit. 

A.  sturmH  Gylh,  2. 

I, 

prob.  Brit. 

II, 

N.E.  Hants. 

„  XIX. 

A.  chalcojitiis  Pz.,  2 

I-II, 

N.E.  Hants. 

„  XX. 

A.  nielanarius  Aub.,  2. 

I-II, 

prob.  Brit. 

d.  bipustidatus  L.,  5. 

I-IV, 

N.E.  Hants. 

V, 

New  Eorest, 

Genus  Fiatambus  Thoms,  ii  specimens  examined. 

P.  inaculatus  L.,  ii.  IV-VII,  New  Forest. 

I-III,  Devon. 
IX-XI,  North  Wales. 


Genus  Ilybius  Er.  16  specimens  examined. 


/.  fuliginosus  F.,  2. 

7.  subaeneus  Er.,  2. 

7.  ater  Deg".,  2. 

7.  obscurus  Marsh,  3. 


I,  New  Forest,  Hants. 

II,  N.E.  Hants, 

I,  Rosenberg*,  West  Prussia. 
II,  Vienna. 

I,  Long"  Sutton,  N.E.  Hants. 
II,  Bentley,  N.E.  Hants. 

I-H,  prob.  Brit. 

Ill,  N.E.  Hants. 
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/.  guttiger  GylL,  2.  I,  Chaville,  D'oug-e. 

II,  Ekero. 

I.  aenescens  Thoms.,  2.  I-H,  prob.  Brit. 

I.  jenestratus  F.,  3.  I,  prob.  Brit. 

Hatfield  Forest,  Essex. 

Tribe  Copelatini. 

Genus  Copelatus  Er.  10  specimens  examined. 

C.  agilis  F.  III-X,  N.E.  Hants. 

I-H,  prob.  Brit. 

Tribe  Colymbetini. 

Genus  Rantus  Lac.  29  specimens  examined. 

R.  grapii  GylL,  5.  I-H,  prob.  Brit, 

IV-V,  N.E.  Hants. 

R.  exsoleius  Forst.,  5. 

I,  HI,  IV,  N.E.  Hants. 

II,  prob.  Brit. 

I,  Wood  Walton  Fen,  Hunts, 
(purchased) . 

R.  pidverosiis  Steph.,  5.  I-V,  N.E.  Hants. 

R.  notatiis  Berg-.,  5.  I-V,  prob.  Brit. 

R.  bistriatus  Berg.,  7.  I-VH,  prob.  Brit. 

R.  adspersus  F.,  2.  I-H,  Haute  Marne. 

Genus  Colymbetes  Claire.  6  specimens  examined. 

C.  fiiscus  L.,  6.  I-VI,  N.E.  Hants. 

Sub-fam.  Dytiscinae.  25  specimens  examined. 

Tribe  Dytiscini. 

Genus  Dytiscus  L.  13  specimens  examined. 

D.  semiscidatiLS  Mull.,  4.  I-IV,  New  Forest,  Hants. 

II-IH,  Dartmoor,  Devon. 


D.  margdialis  L.,  3. 

I-IH, 

N.E.  Hants. 

D.  cii'ciimfl exits  F.,  2. 

I-II, 

N.E.  Hants. 

D.  circumcinctus  Ahr.,  i. 

I, 

prob.  Brit. 

D.  lapponiciis  GylL,  i. 

I, 

prob.  Brit. 

D.  dinudiatiis  Berg.,  2. 

I, 

Yaxley  Fen,  Cambs.  (pu 

chased). 
II,  prob.  Brit. 


Tribe  Hydaticini. 

Genus  Hydaiicus  Leach.  4  specimens  examined. 

H .  trcmsversalisVonto^ip.^  2.  I,  Swansea  (purchased). 

II,  prob.  Brit. 

H.  seminger  Deg.,  2.  I-H,  prob.  Brit. 

Tribe  Thermonectini.  8  specimens  examined. 

Genus  Acilius  Leach.  5  specimens  examined. 

A.  sidcatiis  L.,  3,.  I-HI,  N.E.  Hants. 

A.  canaliculatus  Nic.,  2.  I-H,  prob.  Brit. 
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Genus  Graphoderus  Esch.  3  specimens  examined. 

G.  drier eus  L.  I,  Frankfort-on-Oder. 

II-III,  Pisek,  Bohemia. 

Those  given  as  ‘  prob.  Brit.’  (^probably  British)  were  pur¬ 
chased  from  Messrs.  Janson  and  Son,  London,  as  almost  cer¬ 
tainly  British.  They  had  come  from  British  collections,  but  the 
collector  had  not  provided  a  locality  label. 

‘  N.E.  Hants  ’=  North  Hamp^shire  near  Long  Sutton. 

The  Continental  specimens  were  purchased  from  a  French 
dealer,  Mme.  J.  Clermont,  Castanet-Tolosan. 

Where  it  has  not  been  stated  that  the  specimens  were  pur¬ 
chased,  the  records  are  based  on  my  own  collecting  during  the 
last  five  years. 

The  Arabic  numerals  indicate  the  total  number  of  individuals 
examined  in  each  group. 

Roman  numerals  represent  index  numbers  of  individual 
specimens. 


Tables  of  Measlrements  upon  which  the  Keys  to  the 
Genera  are  based. 

Table  A. 

Measurements  to  determine  the  Ra/Rb  ratio  in  C.  agilis,  P.  macn- 
latus  and  those  forms  of  Ilybius  and  Agahiis  which  were  observed 
to  approach  most  closely  to  these  species  in  regard  to  this  ratio. 


Individual  specimen. 

Ra. 

Rb. 

R-a/Rb. 

Arbitrarv  units. 

8 

r.  agilis 

I 

14-0 

25*9 

•54' 

’  J 

II 

16.5 

26-7 

•62 

’  5 

III 

14-4 

30-6 

•47 

J  1 

IV 

15-9 

29-2 

•54 

^  1 

14-5 

29-0 

•50 

)  J 

VI 

i6-7 

28-5 

•59 

Other 

arbitrary 

units. 

VII 

lO-I 

14.4 

•70 

„  VIII 

7-1 

LS-i 

•47 

5  > 

IX 

8-5 

15-1 

•56 

? » 

X 

9*5 

14.4 

•66  J 

Other 

arbitrary 

units. 

7.  suhaeneiis 

II 

13-4 

35-5 

.38 

I.  fenesfratus 

II 

13-5 

30-3 

•45 

Other 

arbitrary  units. 

^  The  size  of  the  ‘  arbitrary  units  ’  varies  with  the  adjustment  of  the 
micro-projector  on  the  occasion  when  the  measurements  are  made. 
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P.  maculatus  I 

67 

32-0 

•21  ' 

j  j 

II 

9.0 

31.0 

.29 

1 5 

III 

8.4 

28-0 

.30 

J ) 

IV 

10*0 

26.8 

*37 

» > 

7.0 

30-0 

•23 

>  1 

VI 

67 

26-5 

•25 

J ) 

IX 

8-9 

29-1 

*31 

J  ? 

X 

9.4 

26-8 

*35 

)  > 

XI 

117 

29-1 

•40 

Other  arbitrary 

units. 

5  J 

VII 

6-6 

22*4 

•29 

f  > 

VIII 

5-7 

20-7 

•27  J 

Other  arbitrary 

units. 

A.  undidatus  I 

2.5 

8-6 

•29 

9  J 

II 

2-3 

9-2 

•25 

Other  arbitrary 

units. 

J  ? 

III 

6-0 

267 

'22 

IV 

8.4 

25-5 

•33 

A .  iinguicularis  I 

6-0 

28-5 

'21 

J » 

II 

7-1 

24-5 

•29 

A.  labiatus 

I 

9-0 

29-0 

.31 

y  y 

II 

77 

26-6 

•29 

A.  afjinis 

I 

•  7-6 

26-0 

•29 

,, 

II 

8-0 

26-9 

.30 

Thus  no  specimen  of  Ilyhius,  Platambus  or  Agabus  had  the 
Ra/Rb  ratio  i>  -40  except  for  the  extreme  case  of  I.  fenestratus 
II,  in  which  Ra/Rb  =  -45.  The  average  value  for  this  ratio  in 
llybius,  for  the  sixteen  specimens  examined,  appears  to  be 
about  *33. 
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Table  B, 

Measurements  to  determine  the  Mb/Ma  ratio  in  P.  maculatus 
and  in  those  specimens  of  Agabus  species  which  were  observed 
to  approach  it  most  closely  in  regard  to  this  ratio. 


Individual  specimen. 

Ma  (=a3)  Mb  (=3v) 

Mb/Ma 

Arbitrary  units. 

P.  maculatus  I 

33 

21 

•64 

n 

33 

27 

•82 

HI 

32 

22 

•69 

IV 

31 

26 

.84 

„  V 

33 

24 

•73 

VI 

31 

24 

•77 

VII 

32 

25 

.78 

VIII 

3^  . 

24 

•77 

Other 

arbitrary 

units. 

IX 

14-3 

10 '4 

•73 

X 

13-6 

10.5 

•77 

„  XI 

14-3 

10-7 

•75  J 

Other 

arbitrary 

units. 

A .  unguicularis  I 

i6-o 

14-8 

•92 

Other 

arbitrary 

units. 

A.undulatus  II 

I  -2 

I  -2 

i-o 

In  all  the  other  Agabus  specimens  examined,  Mb/Ma  i>  i-o. 


Table  C. 

Measurements  of  maximum  width  (W)  and  maximum  length  (L) 
of  the  oblong  cell  in  Rantus  and  Colymbetes.  Note  :  Only  those 
specimens  of  Rantus  which  appeared  likely  to  give  maximum  or 
minimum  values  for  the  ratio  were  measured. 


Individual  specimen, 

w. 

Arbitrary  units 

L. 

W/L. 

R.  grapii 

V 

2-5 

5-6 

•45  1 

I  > 

R.  exsoletiis 

III 

2*6 

6-1 

•43 

IV 

2-5 

5-5 

•45  1 

III 

2-6 

5-9 

•44  f 

V 

3-0 

6-3 

•48  1 

R.  pulverosus 

IV 

3-5  7-1 

Other  arbitrary  units. 

•49  J 

Colymbetes  fuscus  I 

4.25 

7-15 

•59' 

>  > 

II 

4-1 

7.6 

•54 

j  j 

V 

4-0 

7.4 

•54 

5  5 

IV 

4-1 

7-3 

•56 

5  > 

III 

3.8 

6-9 

•55 

j  i 

VI 

•••  3-85 

6.9 

•56  J 
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Table  D. 

Measurements  of  the  angle  formed  by  the  junction  of  Cu  and  M 
in  Acilius  and  Graphoderus . 


Individual  specimen. 
Acilius  sulcatus  I 
,,  11 
III 

A.  canalicnlatus  I 

II 

Graphodenis  cine  reus  I 

n 

HI 


Angle. 

48°'! 

48°  I 

53°  ^  48°- 
53°  I 
57°  J 
84° 

85° 

85° 


-57° 
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Addendum. 

For  the  purpose  of  the  key  to  the  genera  of  the  Agabini,  in 
cases  such  as  that  of  Fiafanihus  (see  Plate  II,  fig.  5)  in  which 
the  second  section  of  lA  is  curved,  the  angle  through  which 
this  section  is  regarded  as  being  bent  is  determined  by  taking 
its  general  direction  as  indicated  by  the  line  joining  its  point  of 
junction  with  m-(cu)-a  to  its  point  of  junction  with  the  proximal 
end  of  the  cuncus. 

Corrigendum. 

According  to  the  accepted  convention  for  cross-vein  nomen¬ 
clature,  in  Plate  I,  fig.  i  :  — 

a-(cu)-m  should  read  m-(cu)-a. 

2  a-cu  ,,  ,,  2  cu-a. 

2  cLi-m  ,,  ,,  2  m-cu. 
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PLATE  III. 


I'ig.  I. — Agahiis  hipust-ulatus  L.  IV  (T  (x  4.1). 

Fig.  2. — Rantus  exsoletus  Forst.  IV  c5'  (X  4.4)- 
Fig.  3. — i?.  bistriatus  Berg.  V  0  (X  4.5)- 
Fig.  4. — R.  pulverosus  Steph.  V  9  (X  3..8). 

Fig.  5. — Colymbetes  fusctis  II  (sex  not  noted)  (x  3-2). 
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LEPIDOPTERA  (contd.). 

ARGYNNIS  SELENE  Schiff.  AND  ARICIA  MEDON 

Hiibn.,  descriptions  of  New  Aberra¬ 
tions,  ETC.  By  W.  Parkinson  Curtis, 
i933-  5  PP-  od. 

English  Names  for  Lepidoptera  used  up 
TO  1800,  with  biogr.  account  of  Wm. 
Jones,  Chelsea.  By  E.  B.  Poulton,  B.  M. 
Hobby,  F.  Hemming  and  H.  M.  Edelsten, 
1934.  46  pp.,  I  pi.  2s.  6d. 

List  of  Dorset  Lepidoptera.  By  W.  Par¬ 
kinson  Curtis,  Introduction  and  Part  I, 
1934.  102  pp.  Annotated.  55.  od. 

The  Comma  Butterfly  {Polygonia  C-album 
Linn.)  :  its  decadence  and  revival  as  a 
British  Insect.  By  J.  J.  Walker,  1938. 
10  pp.  IS.  6d. 

COLEOPTERA. 

List  of  Coleoptera  of  Isle  of  Sheppey. 
By  J.  J.  Walker,  1932.  60  pp.  Annotated. 
I  map.  4s.  od. 

Key  to  Bruchidae  of  Economic  Import¬ 
ance  IN  Europe.  By  Miss  G.  M.  Herford, 
1935-  32  pp.,  4  pis.  3s.  6d. 

Notes  on  Biology  of  Dry  ops  luridus  Erich. 
By  H.  E.  Hinton,  1936.  12  pp.,  23  text- 
figs.  is.  6d. 

Contrib.  to  Study  of  Calosoma  inquisitor 
Linn.  By  J.  H.  Cook,  1936.  36  pp., 

6  pis.  3s.  6d. 

Anatomy  and  Histology  of  Alimentary 
Canal  of  adult  Nebria  brevicollis  Linn. 
By  Miss  M.  Carleton,  1936.  lo  pp.,  5  pis. 
2s.  od. 

Aquatic  Coleoptera  of  N.  and  S.  Somer¬ 
set.  By  F.  Balfour-Browne,  1936.  25 

pp.,  I  pi.  2s.  3d. 

Some  Relations  of  British  Coleoptera 
TO  Environment.  By  Geo.  B.  Walsh, 
1938.  24  pp.,  6  textfigs.  2s.  3d. 

Coleoptera  associated  with  cultivated 
fruits.  By  A.  M.  Massee,  1938.  12  pp. 

IS.  6d. 

HYMENOPTERA. 

List  of  Hymenoptera  Aculeata  of  Hants 
AND  I.O.W.  By  H.  P.  Jones,  1926.  13 

pp.  is.  od. 

New  Chalcididae  from  New  Forest.  By 
B.  N.  Blood,  1930.  4  pp.,  I  pi.  is.  od. 
Tenthredinoidea  of  Dorset  and  New 
Forest.  By  F.  H.  Haines,  1930.  10  pp. 

IS.  od. 

Prov.  List  of  Ichneumonidae  of  Dorset 
and  Hants.  By  F.  H.  Haines,  1931. 
34  pp.  2s.  6d. 

Habits  and  Prey  of  MeUinus  arvensis  Linn. 
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Observations  on  Genus  Bethylus  Latr.  By 
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Variation  of  Angitia  cerophaga  Grav.  and 
A.  fenestralis  Grav.  By  D.  O.  Boyd,  1934. 

4  pp.,  I  pi.  IS.  od. 


Notes  on  New  or  Rare  Ichneumonidae, 
with  review  of  some  British  Lists.  By 
G.  J.  Kerrich,  1935.  14  pp,  is.  od. 
Bombus  muscorum  Linn,  and  B^  smithi- 
ANUS  White.  By  O.  W.  Richards,  193 
13  pp.,  I  pi.  IS.  gd. 

IcHNEUMONOiDEA  OF  WicKEN  Fen.  Additions 
and  Corrections.  By  G.  J.  Kerrich,  1936. 
6  pp.  IS.  od. 

British  Species  of  Dacnusa  Hal.  (with 
descriptions  of  31  new  species).  By  G.  E. 
J.  Nixon,  1937.  88  pp.,  22  pis.  12s.  od. 
British  Species  of  Epeolus  Latr.  (with 
key  to  British  species  of  Colletes).  By 
O.  W.  Richards,  1937.  42  pp.,  21  text- 

figs.  4s.  od. 

British  Species  of  Hygrocryptus  Thoms. 
By  G.  J.  Kerrich,  1938.  9  pp.,  i  pi. 

IS,  od. 

British  Species  of  Empria  Lep.  (with  de¬ 
scriptions  of  2  new  species).  By  R.  B. 
Benson,  1938.  18  pp.,  8  textfigs.  2s.  3d. 

DIPTERA. 

Notes  on  4  Species  of  Diptera  t^en  in 
1929.  By  E.  Rivenhall  Goffe,  1930.  6  pp. 
IS.  od. 

British  Asilidae  and  their  Prey.  By  B.  M. 

Hobby,  1931.  42  pp.  Out  of  print. 
British  Tabanidae.  By  E.  Rivenhall  Goffe, 

1931.  72  pp.,  2  pis.  Out  of  print. 

Prey  of  Dungflies  (Cordylurroae).  By  B.M. 

Hobby,  1931.  5  pp.  is.  od. 

British  Tipulinae.  By  H.  L.  F.  Audcent, 

1932.  34  PP-,  3  pis.  4^-  od. 

Keys  to  British  Asilidae.  By  B.  M.  Hobby, 
1932.  5  PP-  15-  od. 

Meigen’s  ‘Nouvelle  Classification,  1800.’ 

By  E.  Rivenhall  Goffe,  1932.  7  pp.  is.  od. 
Synonymic  Notes  on  Syrphidae  (with  a 
new  generic  name).  By  E.  Rivenhall 
Goffe,  1933  7  pp.  IS.  od. 

British  Liriopeidae.  By  H.  L.  F.  Audcent, 
1934.  12  pp.,  4  pis.  IS.  gd. 

List  of  Cornish  Syrphidae,  Tachinidae, 
AND  Muscidae  (Prov.  List  of  Cornish 
Insects,  Pt.  II).  By  A.  Thornley,  1935. 
28  pp.  2s.  6d. 

Notes  on  Biology  of  Microdon  eggeri 
Mik.  By  E.  E.  Syms,  1935.  3  pp.,  i  pi. 

IS.  od. 

List  of  Cornish  Acalyptratae  (Prov.  List 
of  Cornish  Insects,  Pt.  III).  By  A.  Thorn- 
ioy>  1936.  17  pp.  i-s.  6d. 

British  Short-palped  Craneflies,  with 
Key  to  Families  of  British  Nematocerous 
Diptera.  By  F.  W.  Edwards,  1938.  Com¬ 
prises  Cylindrotominae,  Limoniinae,  and 
Trichoceridae,  with  descriptions  of  many 
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pp.,  5  pls.„  31  textfigs.  15s.  od. 
Description  of  puparia  of  14  British  spe¬ 
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By  W.  H.  Goddard,  1938.  24  pp.  13  text¬ 
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